KoJIHHeCTBeHHbie MeTO^HKH BOCCTaHOBJieHHM 
HCTHHHblX TOnOrpacJ^HHeCKHX CBOHCTB 

o '■ o6"beKTOB no HSMepenHbiM 

ACM-H3o6pa>KeHH5iM: 
HacTb 2. 3cJ)cJ)eKT yniHpeHHH ACM-npocJ)Hji5i 



(N 



(N 






a 



o 






M. O. rajiJiHMOB, H. B. Hmhhckhh 

0u3UHecKuu cfiaKyAhmem Mockogckozo socydapcmeeHHoso 
yHueepcumema um. M. B. JJoMOHocoea, MocKea 



AHHOTau,Ha 

Pa3pa6oTaHa MeTO/iHKa KOJinnecTBeHHoro onncaHiia scJacJieKTa yiuu- 



T3 
r^ • penun b ACM, no3BOjiHioiii,aH BoccTanoBHTb peajibHbie reoMeTpHHe- 

O ! CKHe napaMeTpbi oGteKTa no /iByM HSMepeHHbiM napaMexpaM ACM- 

npo4)HjiH (BbicoTa H mnpHHa na nojiyBbicoTe) . HpHMeHeHHe MeTOflHKH 

nOSBOJIHJIO nOJiyHHTb HHcJjOpMai^HIO O KOJIHHeCTBeHHOM MOJieKyjIHpHOM 

►^ , cocTaBe KOMnjieKca ^HK-HAB. 

^. 

O ■ 3(|)(|)eKT yniHpeHHH npoaBjiaexcH b tom, hto MHKpooGteKTbi, BHsyajiHso- 

BaHHbie ACM, HMeioT 3aBt.1meHHt.1e jiaxepajibHbie pasMept.:. HanpHMep, npn 

^ . ACM Hccjie^oBaHHHX MOJiexyji nyKjieHHOBbix khcjiot [1| stot scJicJieKT 06- 

O \ jiernaeT HfleHTH4)HKaii;Hio MOJieKyji: "ymHpeHHt.ie" MOJieKyjit>u jierne oGnapy- 

jKHTt. Ha Ka^pe sHaHHxejiBHOH Hjioma^H, HTo o6jierHaeT Ha6op cxaxHCTHKH. 

B CHjiy 3Toro, npn HccjieflOBaHHH nyKjieHHOBbix khcjiot, 3(|)(|)eKT yninpenHH 

HOSBOJIHeX o6xOflHTCH 6e3 flOHOJIHHTejIt.HOrO KOHTpaCTHpOBaHHa MaKpOMOJie- 

rS \ Kyji (ypaHHjiaH;eTaTOM h np.). 

d \ 34)(|)eKT yniHpeHH3 cBasan c xeM, hto aoH^^npyromee ocTpne MHKpocKona 

HMeex KOHeHKbiH pa;];Hyc kphbhshbi KOHHHKa. 3Ty annapaxHyio norpeniHocxb 
Tpy^HO npeo;];ojieTb, nocKOJiBKy yMeHbmeHHe pa;i,Hyca kphbhshbi KOHHHKa 
30H^a (ncnojiBSOBaHHe Gojiee ocTpt.ix 30h;];ob) npHBo;];HT k yBejiHHeHHio ^aB- 
jieHHa B oGjiacTH KOHxaKxa (npn tom ace sHaneHKH BejiHHHHbi KOHTaKTHbix 



^UlnpHHa npo4)Hjia MOJieKyjibi ^HK saBbimaeTca b 5-10 pas 



CHJi) . Bojibinee ^aBjienne npHBo;i,HT k GojibniHM KOHxaKTHbiM ;];e4)opMaii;H5iM 
soH^a H o6pa3n;a, hto cKasbiBaexca na yBejiHHeHHH xax jiaTepajibHbix pas- 
MepoB oGjiacTH KOHxaKxa (orpaHHHeHHe ^ocxHJKHMoro npocxpaHCTBeHHoro 
paspemeHHii) , xaK h pa^nycoB kphbhshbi KOHxaKXHpyiomHX noBepxHocxefl. 

yMeHbniHXb KOHxaKXHbie ^e4)opMan,HH mojkho npn Ha6jiio;];eHHH noBepx- 
HocxH o6pa3n;oB b jkh^kocxhx, nocKOJiBKy b sxom cjiynae mojkho noftn;ep>KH- 
Baxb KOHxaKXHbie chjibi na cymecxBeHHo 6ojiee hhskom ypoBHe |2]. O^HaKo, 
npH Hccjie^oBaHHHx B jKH^Kocxax, Moryx B03HHKaxL> HOBbie npoGjieMBi, cpe^H 
Koxopbix Mbi ynoM3HeM npoGjieMy 4)HKcan;HH o6pa3n;a na xBep;];oH no^^jioacKe. 

JXna BoccxaHOBjieHHH peajiBHoit reoMexpHHecKofi (|)opMt.i o6x.eKxa no ero 
ACM-H3o6pa>KeHHio neoGxoflHM flonojiHHxejiBHbift MaxeMaxHHecKHii anajiHs 
c HcnojibsoBaHHeM onpe^ejieHHBix Mo;];ejibHt.ix npe;];cxaBjieHHH o reoMexpHH 
30Hfla (KOHyc CO c(|)epHHecKHM KOHHHKOM, HapaGojioH^i, H np.) H anpHopHbix 
npe^cxaBjieHHii o (|)opMe o6x.eKxa Hccjie^oBaHHH. 

B pa6oxe [3j npe^jioacena ynHBepcajitHaa KOMntioxepHaa Mexo^HKa ^e- 
kohbojiioii;hh ACM-H3o6pa>KeHHil, BKjiioHaiomaH ^Ba sxana: onpe^ejienHe reo- 
MexpHH Hcnojib3yeMoro ocxpna c noMontbio xecx-o6x.eKXOB h CBepxxy HHBep- 
xHpoBaHHOH reoMexpHH ocxpna c H3MepeHHt.iM ACM-npo(|)HjieM; axa npoi];e- 
pypa. no3BOjiHex bo MHornx cjiynaax BoccxanoBHXb hcxo^^hbih npo(|)Hjib o6x.- 
eKxa c BbicoKOH xoHHocxbio. Mbi npoBo^HJiH xecxHpoBaHHe ;i,aHHOH Mexo;];H- 
KH, pemaH 3aflaHy BoccxanoBjieHHa reoMexpHH o6x.eKxoB, a;];cop6HpoBaHHL.ix 

Ha HOBepXHOCXb HJIOCKOH HO^^JIOJKKH. AHajIH3 nOKa3ajI, HXO BOCCXaHOBJieHHbie 

HO naHHOH MexoflHKe jiaxepajibHbie pa3MepL>i o6x.eKxa (mnpHna na HOJiyBbi- 
coxcl) cyn];ecxBeHHO saeuiuenu npn ycjioBHH, hxo pa^nyc kphbh3hl.i o6x.eKxa 
MCHhiue paflHyca kphbh3hl.i KOHHHKa 30H^a (omnGKa xeM Bbime, neu 6ojib- 
me pa3HHii;a cooxBexcxByiomHx pa^nycoB). 3xo oGcxoaxejibcxBo ocjioacnaex 
npHMeHHMocxb paccMaxpHBaeMoit Mexo^HKH npn Hccjie^oBaHHHx 6Hoo6x.eK- 
xoB (MaKpoMOjiexyji, hx KOMnjieKCOB h np.) b CHjiy MajiocxH pa3MepoB no- 
cjieflfiax B cpaBHeHHH c pa^^nycoM KpHBH3Hbi KOHHHKa 30H;],a ACM. 

B pa6oxe [4J iipefljiojKena Mexo;];HKa BoccxanoBjieHHa o6x.eMa nccjiepye- 
Mbix nacxHn; (no ACM-npocJinjiio), ne BKjiionaioniaa cxa^^nio npe^^Bapnxejib- 
noro xecxnpoBaHHa 30H^a: KaK reoMexpna 3on;];a, xaK n reoMexpna o6teKXOB 
Hccjie^oBaHHs MOJKex 6bixb BoccxanoBjiena nyxeM anajiH3a o^^noro n xoro ace 
ACM-H3o6pa>KenHH. 0;],naKO /i,anna3 Mexo^^nxa BKjiionaex anpnopnoe npe^- 
nojiojKenne o ccjDepnnecKon cJiopMe nccjie^yeMbix o6x.eKXOB. Ho, b cnjiy HMe- 
lomnxca npeflcxaBjiennn o cyn^ecxBennon pojin KOHmaKmnux decpopMaVfUU 
B Hccjie^OBaHHSx ACM npe^cxaBjiaexcH, nxo ^annoe npe^nojioacenne Bpa^ 
jiH onpaB^anno npn pemeHHH 3a^anH BoccxanoBjienna reoMexpnn 6uoo6neK- 
moe, xapaKxepH3yion];HXC5i, KaK H3Becxno, neBticoKHMn 3nanenHiiMH Mopyjis 



^3T0T napaMCTp HcnojibsyeTca npn onpeflejieHHH o6'beMa HCCjie^yeMoro oSteKTa 




rio^lJioxKa 



Phc. 1: FeoMexpHH KOHxaKxa aoH^a h o6pa3ij,a (k o6x.3CHeHHio 3c})c})eKTa ymn- 
peHHs) . 



ynpyrocTH. Bojiee o6iri;eH HBjiHexcH Mo^ejib, no3BOjiaioin;aH ynecTb 3(|)(|)eKT 
yniHpeHHa npn KOHTaKxe nrjihi c decf}opMupoeaHHOu HacxHi^efl, HMeiomefl 9A- 
AuncoudaAbHoe ceneHHe. Ho, nacKOJibKo naM HSBecxHo, b jiHTepaxype oTcyx- 
CTByioT paGoTbi, nocBaiu;eHHt>ie npHMeneHHio flaHHofi MOfl^ejin ^jia anajiHsa 
SKcnepHMeHTajiBHbix ACM-H3o6pajKeHHH, hto, no-BH^HMOMy, oGycjioBjieno 
ajire6paHHecKHMH cjiojkhocthmh, BOSHHKaiomHMH npH Haxo>K;];eHHH anajin- 
THHecKoro pemeHHa SToii sa^ann. 



IIocTaHOBKa H penieHHe 3a/i,aHH o BOCCTaHOBJieHHH peajibHoii iiih- 
pHHbi o6'beKTOB no HSMepeHHOMy ACM-npocJjHJiio 

Mbi npHMeHHjiH flji3 ynexa scJ^cJ^eKxa yniHpeHHH reoMexpHHecKyio Mo^ejit. 
(pHc. 1), yHHTbiBaiomyio BsaHMo^eflcTBHe oGT^eKTa tojibko c kohhhkom soH^a 
(npe^nojiaraeTcs, hto hct KOHTaKTa co cxeHKaMH nHpaMHflbi). 3to onpaB- 
flano B TOM cjiynae, Kor^a Bbicoxa Hccjie;];yeML.ix cxpyxTyp naji no^^jiojKKofl 
He npeBbimaeT pa^^nyca kphbhshbi KOHHHKa nrjibi. 

KoHHHK 30H;];a annpoKCHMHpoBajiH jih6o nojiyccjiepofl pa^Hyca R, jih6o 
napa6ojiOH;];oM Bpamenna (ceneHHe nrjibi — napaGojia: y = kx'^, rflfi k — 
K09(|)cJ)Hi];HeHT annpoKCHMaii;HH) . ITpn stom Gbijio noKaaano, hto pesyjibTaTbi 
npHMeneHHa ^Byx mcto^hk, (|)aKTHHecKH, TOJK^ecTBeHHBi. KojinnecTBeHHoe 
pacxojK^eHHe b oxBexax He npeBbimaex 3-9%. Cxohx oxMexHXb, hxo annpoK- 
cHMan;HH hfjibi c noMomtio nojiyccjjepbi Gojiee narjia^Ha h Gojiee mnpoKo hc- 
nojiBsyexcH b jiHxepaxype. Mbi HHJKe npHBOflHM ajiropaxMBi HcnojitaoBaHHH 
o6oHx noflxoflOB. 

Hccjie^yeMaH HacxHn;a onHCbiBajiacb Mo^ejibio cnjiiocHyxoro sjijinncoH^a. 
T.e. MBi Hcxo^HM H3 anpHopHbix npe;];cxaBjieHHH o KOHxaKXHofl ;i,e(|)opMaii;HH 
o6pa3ii;a nofl fleitcxBHeM aoH^a. B ceneHHH o6x.eKxa Hccjie^oBaHna — sjijinnc 



c nojiyocaMH a nb. CxaBHjiacb sa^^ana no saflanHbiM sHaneHHSM h {h = /i/2), 
R (hjih k ^ji3 napaGojiHHecKOH annpoKCHMan;HH) h c? (r;i,e d — HSMepeHnaa 
mnpHHa npo(|)Hjia ACM-H3o6pa>KeHHH HacTHn;t.i na ee nojiyBbicoxe) naiiTH 
snaneHHe a. 

SannmeM CHCxeMy ypaBneHHit fljia sjijinnca (ceneHHe npocjDHjia Hccjie^y- 
eMoil HacTHii;t>i) h OKpyjKHOCTH (ceneHHe npocjanjia Hrjibi): 




B Mo^ejiH napa6ojiHHecKOH nrjiti BTopoe ypaBHeHne cHcxeMbi npHMex bh^: 
Vpav = k{x- djlLf. 

^jia pemeHHa sa^ann cxaBHjiHCB ycjiOBHH ^jia tohkh KOHxaKxa c Koop^H- 
HaxaMH [xq^ yo): paBencxBo KacaxejitHtix k ajijinncy h k oKpyacHocxn (napa- 
60JIL.1) H y^oBjiexBopeHHe Koop^HHax xohkh KOHxaKxa ypaBHeHHSM sjuinnca 
H OKpyjKHOcxH (napa6ojit.i): 



I b^l - xl/a^ = R-^R^- {xo - d/2f ^^^ 

y (^y ell I (^X \xQ ^yQ (^y cir I (^X \xQ ^yQ 

JXjiii Mo^ejiH napaGojiHHecKOH nrjibi b CHCxeMe ([Tj) bmccxo ypaBHenHS OKpyac- 
HocxH Hcnojibsyexca ypaBHenne napaGojibi. /l^aHHas cncxeMa anajiHXHHecKH 

CBOflHJiaCB K OflHOMy ypaBHeHHK) C OflHHM HeH3BeCXHbIM (xojj, p,Ji^ Koxopo- 

ro 6l.iji co3flaH ajiropaxM HHCjieHHoro pemeHHJu. Hnace mbi npHBO^HM sxh 
ypaBHeHHa ^jih cjiynaa ccJiepHHecKofl hfjibi: 



R-JR^- {xo - dy 



i?2 - (a;o - d)2+ 



+xo(a;o -d)iR- ^Jr^ - {xq - d)^) = 



(2) 



H fljia HaxoJK;];eHHH a no nncjienno onpe^ejiennoMy Xq: 



a = I '° ^ (3) 

AnajiorHHHo, fljis cjiyias napaGojinnecKon nrjibi HMeeM ypaBHeHne oxnocn- 
xejibno Xo A^s nocxpoenna nncjiennoro pemenna: 

k\xo-dY{xo + d) + b'^ = (4) 



^fljiH Xo ypaBHeHHC npome 



flajiee, no HaHflCHHOMy xq onpe/;ejiHjiocb a 



H ypaBHCHHe ^Jia onpe^ejieHHa a: 



« = y — 2 — ^^ 

AnajiHTHHecKH 6l.ijio noKasano, hto nojiyneHHoe ypaBHenne (|2]) j^jis c(|)epH- 
HecKoii Hrjibi He HMeex e^HHCXBeHHoro pemeHHa (na cooTBexcTByiomeM npo- 
MeacyTKe) tojibko b tom cjiynae, Kor;];a BbinojiHHexca CHCxeMa HepaBencxB: 

r R> d/2 

' (6) 



[ 6 > i? - y'i?2 - dyA 

AnajiorHiHo, ypaBHenne ^jih napa6ojiHHecKOH nrjiBi (S]) He HMeex e^HHcxBen- 
Horo pemeHHa (na HHxepecyiomeM nac HHxepBajie) b cjiynae, Kor^a Bbinoji- 
Hsexca HepaBeHcxBo: 

b > k(f (7) 

Cmbicji ^aHHBix orpaHHHeHHa oHeBH;i;eH: ecjiH ACM-npo(|)HJiB ^ocxaxoHHo 
"ocxptiii", xo H nrjia, c noMombio Koxopoii oh 6l.iji HpoHHcan, xaxace ^ojiacna 
6l.ixb "ocxpoit" nacxojiBKO, nacKOjiBKO 3xo onpe^ejiaexcH cooxHomeHHSiMH (jS]) 
HJIH ([7]). 

ypaBHeHHH ([2H5]) HcnojibsoBajiHCb naMH j\jiii nocxpoeHHH HHCJieHHoro pe- 
meHH3. Kasajiocb 6t.i, nocKOJiBKy Bce paBHo sa^^ana pemajiacb HHCJieHHo, 
xo jxjia peajiH3aii;HH HHCJieHHoro pemeHHH mojkho 6t.ijio Hcxo;i,HXb nenocpefl- 
cxBeHHo H3 CHCxeMbi (pQ) , cBe^H ee, nanpHMep, k cHcxeMe HejiHHeflHbix ypaB- 
HeHHH. O^HaKO OKasbiBaexca, hxo cnen;H(|)HKa CHCxeMti He nosBOjiaex b sxom 
cjiynae nocxpoHXb ^ocxaxoHHO npocxoro HHCJieHHoro pemeHHH, nocKOjiBKy 
CKOJiB yro^HO Majitie oxxjioneHHa ox xohhofo pemeHHH npHBO^ax k oxpn- 
i];axejiBHL.iM sHaneHHSM b no^KopeHHtix Bt.ipa>KeHH3x, bxo^hiuhx b pemae- 
Myio CHCxeMy. B CHjiy 3xoro npe^jioJKeHHbiil Mexo^ HBjiaexca, necMoxpa na 
Heo6xo;i,HMOcxb npe;];BapHxejibHL.ix anajinxKHecKHX BbiKjia^oK, ;],ocxaxoHHO 
npocxbiM, KpoMe xoro, oh HMeex BaacHoe npeHMymecxBo: npoBepxa bbihoji- 
HeHH3 ycjioBHH ([6]) H ([7]) H03B0Ji3ex sapaHee onpeflejinxt cjiynan oxcyxcxBHa 
pemeHHH. 

3xa HpoBepKa nosBOJiaex nsBjienb ;];oHOJiHHxejibHyio h BecbMa Baacnyio 
HH4)opMan;Hio o CBoficxBax soH^^npyiomero ocxpna: onpe;],ejiHXb BepxHioio 
rpaHHii,y fljia SHaHeHHit pa/i;Hyca kphbhshbi KOHHHKa R (cooxBexcxBenno, 
HHJKHioio fljis K03(|)(|)Hij,HeHxa napa6ojiL.i k). 

OnpeflejieHHe xohhofo SHaHeHHH pa^nyca R (hjih k) ^Jia KOHxpexHoro 
soH^a xpeGyex ero xecxHpoBaHHH nenocpe^cxBeHHo nepe^ HcnojibsoBaHH- 
eM (c noMombio xecx-o6x.eKxoB, nanpHMep BHpycHBix HacxHn;[S]). O^naKo 
H B 3XOM cjiynae cymecxByex BepoaxHocxB xoro, hxo b npon;ecce CKannpo- 
Banna (|)opMa nrjibi npexepnnx HSMeneHHa b peayjibxaxe BsaHMo^eficxBHa c 
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PaflHyc HFjibi (hm) 

Phc. 2: 3aBHCHMocTb HHCJia cjiynaeB oTcyxcTBHH pemeHHa ox pa^nyca an- 
npoKCHMan;HH nrjibi, nposepKa BbinojiHHMocTH ycjioBHH (^. 



oGteKTOM. B sToii cbhsh HpesBbiHaiiHo nojiesHbiM aBjiaexcH nojiyneHHe hh- 
(J)opMaij;HH o (|)opMe 30H;],a nenocpe^cTBeHHO h3 ACM-H3o6pa>KeHHH oGteKTa 
Hccjie;];oBaHH3. 

HyxeM HaGopa cTaxHCTHKH napaMexpoB bbicotbi h niHpHHbi npo(|)HjiH 
ACM-H3o6pajKeHHH oGi-eKTOB Hccjie;];oBaHH3 h nocjie;i,yioiii;ero aHajiH3a bbi- 

nOJIHHMOCTH COOTHOmeHHH (^ [7]) ^JI3 HaGpaHHOH CTaXHCTHKH MOJKHO OnpC- 

^ejiHTt. npe^ejiBHoe 3HaHeHHe R (hjih k) Bbime (hjih HHace) Koxoporo pocx 
HHCJia cjiynaeB oTcyxcTBHH pemeHHa. 3to h Gy^ex Bepxnee rpaHHHHoe 3Ha- 
HeHHSi fljiH on;eHHBaeMoro pa^nyca KpHBH3Ht.i nrjibi, cm. pnc. 2. HnacHaa rpa- 
HHi];a ^jiH pa^nyca KpHBH3Hbi 30H^a onpe^ejiaeTca KOHxaKTHBiMH ^ecJjopMa- 
ii;hsmh. 

K BOnpOCy O npHMeHHMOCTH pa3pa60TaHH0H MeTO^HKH 

CjiepyeT no;i,HepKHyTL>, hto pa3pa6oTaHHa3 Mexo^^HKa ne yHHTtiBaex bo3- 
MOJKHoro ;];onojiHHTejibHoro BKjia^a b ymnpeHHe, CBa3aHHoro c HacTHHHbiM 
yBjieneHHeM o6pa3ii;a 30HflOM npn cKaHHpoBaHHH. 3(|)(|)eKT yBjieneHHa o6y- 
cjioBjieH jiaTepajiBHbiMH cHJiaMH B3aHMo;];eHCTBHH 30H;];a H o6pa3ij;a, KOTopbie 
xapaKTepH3yioTC3 ;];ocTaTOHHo 6ojibmoH HHxeHCHBHocTbio npH npoBe^eHHH 
Hccjie^oBaHHit b KOHxaKXHOM pejKHMe Ha B03^yxe, ^aace npn MHHHMH3an;HH 

HOpMajIBHBIX CHJI. Ho HaiUHM OI];eHKaM flaHHtlH 3(|)(|)eKX, B OCHOBHOM, MOJKeX 

npo3Bji3xt>ca npH HccjieflOBaHHH o6x.eKxoB, HMeiomnx HeGojibinyio BejiHHHHy 
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njioma^^H ceneHKH (nanpHMep, oflHHOHHbix MOJiexyji ^HK), h npHBo;i,HTb k 
1,5-2,5-KpaTHOMy saBbimeHHio aHaneHHa mnpHHt.! oGi-eKTa d h, xax cjie^i;- 
cTBHe, BoccTaHaBjiHBaeMoro sHaneHHa a. 

CxeneHB yBjienenHH o6pa3n;a soh^om mojkho chhshtb npn yMeHBineHHH 
HHTeHCHBHocTH jiaxepajiBHoro cHjioBoro Bos^eflcTBHa soH^a. 3to flocxHraex- 
cs npH npHMeneHHH pejKHMa npepbiBHcxoro KOHxaKxa. MaKCHMajibHbiit 3(|)- 
(|)eKx yMeHbineHHs jiaxepajibHbix chji ^ocxHraexca npn HSMepeHHsix b jkh^- 
KHx cpe;];ax. 

npHMGHeHHe paspaGoxaHHoro ajiropHXMa ^jih BoccxaHOB- 
jieHHH Mop4)OJiorHH KOMnjieKCOB ^HK-IIAB 

Mbi npHMeHHjiH paapaGoxaHHyio Mexo^HKy ^jih BoccxanoBjieHHs reoMexpHH 
KOMnjieKCOB /IHK c noBepxHocxHo-aKXHBHtiMH BemecxBaMH (HAB), nepe- 
me^iuHX Hepes rpaHHn;y paa^ejia (\)a3 Bo^a/xjiopo(|)opM, (no^poGnee pesyjit- 
xaxbi H3Jio>KeHt>i b[6J). ^jih ksjkjxov^ xopoH;i,ajibHOH HacxHii;t.i HSMepajincb 
3HaHeHHii flHaMexpa xopa, niHpHHbi npo(|)HJi3 na nojiyBbicoxe h bbicoxbi na^ 
no;];jio>KKOH, cpeflHHe aHaneHHa sxhx napanexpoB cocxaBHjiH: D ~ 100 hm, 
(i ~ 25 HM H /i ~ 5 HM. /I,Ba Hocjie;];HHx sHaneHHa HCHOJibsoBajiHct. npn boc- 

CXaHOBJieHHH HCXHHHOil mHpHHbl HpO(|)HJI3 HaCXHH,L.I 2a, HO HSJIOJKeHHOH BL.I- 

me MexoflHKe. 

Ha pHc. 2 npe^cxaBjien rpacJiHK saBHCHMocxH HHCJia cjiynaeB oxcyxcxBHa: 
pemeHHa ox pa^nyca annpoKCHMnpyiomero soH^a, nojiyHeHHbiii nyxeM xe- 

CXHpOBaHH3 BbinOJIHeHHH yCJIOBHH ([6]) HJIH ([7]) . Ha OCHOBaHHH pHCyHKa MOJK- 

Ho cflejiaxB BBiBO^, Hxo BepxHaa rpaHHn;a SHaneHHa i?, xapaKxepnsyiomero 
30Hfl, Hcnojit.3yeML.iH npn BH3yajiH3an;HH komhjtckcob, cocxaBjiaex 12 hm (co- 
oxBexcxByex k = 5,5 x 10^^ hm^^) — Bbime sxoro 3HaHeHH3 HaGjiio^aexca 
jiHHeHHBiH pocx HHCJia cjiyHacB oxcyxcxBHa pemeHH3. 

Mbi HOflCHHxajiH KOJiHHecxBo MOJicKyji AHK, HpHxo;];an];HxcH na KajK^yio 
xopoH;];ajibHyio cxpyKxypy, HCHOJib3y5i ^Ba pa3JiHHHL.ix 3HaHeHHa R — 6 hm h 
12 HM (cooxBexcxByex k — 13,2 x 10~^ hm~^ h 5,5 x 10~^ hm~^). Cpe^^nee 3Ha- 
HeHHe napaMexpa a (naHfleHHoe HHCjreHHo) ^jih 3xhx cjiynacB cocxaBjiaex 11 
H 10 hm cooxbcxcxbchho (oxHOCHxejiBHoe oxKjioHCHHC e = 0,5). Pe3yjibxaxL.i 
HpHMeneHHa HapaGojinnecKott mo^cjih nrjibi ^aiox, KaK npaBHjio, 3HaHeHHH 
^ji3 a Ha 3-9% Bbime. B paccMaxpHBacMOM cjiynae cooxBexcxByiomne hhc- 
jieHHbie pemeHH3 cocxaBjiaiox 12 h 11 hm. TaKHM o6pa30M, mbi HOKa3ajiH, 
Hxo (|)opMOH KOMHjieKca /]^HK-HAB aBnaexca cnjuocnyxbiH xop. BoccxanoB- 

jrCHHe reOMCXpHH KOMHJICKCa H03B0JI3eX HpOBeCXH KOJIHHeCXBeHHblH aHajIH3 

ero MOJieKyjiHpHoro cocxaBa, cm. pnc. 3. 

BAasodapHocmh. ABXopti Bbipaacaiox 6jiaro;];apHocxB O. A. Hbihikhhoh h 
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^Hcjio MOjieKyji B KOMnjicKce 



Phc. 3: FHCTorpaMMt.! pacnpe^ejieHHa HHCJia MOJiexyji AHK, exo^hiuhx b 
cocxaB KOMnjieKcoB c HAB. 



A. C An^peeBoii (XHMHHecKHii (J^aKyjibxeT MFY) sa noMomb npn npHroxoB- 
jieHHH o6pa3ii;oB KOMnjieKcoB /I,HK-nAB. Pa6oTa 6bijia no^mep^Kana POOH, 
npoeKT ^■!!97-03-32778a. 
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Quantitative methods for deconvolution of true 
topographical properties of object on the basis 
of measured AFM-images: 
Part 2. Broadening effect 

M. O. Gallyamov, I. V. Yaminsky 

Technique of the quantitative description of image broadening effect in AFM 
allowing to restore real geometrical parameters of object using two-parameters 
model (height and width at half- height) is developed. Application of the 
technique has allowed to receive the quantitative information about molecular 
structure of DNA-surfactant complexes. 



